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(54) METHOD FOR DRIVING FRAME DUTY 

(57)Abstract: 

PURPOSE: To prevent an increase in light flashing 
intensity of low frequency when frame frequency is low, 
and make flicker quiet by setting the gradation of each 
sub-frame so that the gradation where flicker is 
increased is formed by the combination of a plurality of 
sub-frames. 

CONSTITUTION: One frame is divided into n+a (a is a 
positive integer) pieces of sub^frames, and brightnesses 
of at least 2n-1 gradations are displayed by the 
combinations of a plurality of mutually separated sub- 
frames. When the gradation display of 2n=l6 is conducted 
with n=4, the period of one frame F is equally divided 
into sub-frames F1-F5 of n+1=5, the gradation 20=1 is 
assigned to the sub-frame F1, the gradation 2n=2 is 
assigned to F4, and other F2, F3, F5 are set to the same 
gradation 2n=4. F3 is used in the gradation 4, and F2 and 
F5 are used in the gradation 8. Since F2 and F5 are 
mutually separated, the light flashing period of the 
gradation 8 is about 1/2 of the frame period F. Thus, the 
flashing frequency is low, and flicker is difficult to feel. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the frame duty drive method of performing 2n of gradation (n being positive integer) 
displays by dividing one frame into two or more subframes, making each subframe corresponding 
to a predetermined luminosity, respectively, and combining the aforementioned subframe The 
frame duty drive method characterized by what is displayed with the combination of two or more 
subframes which divided one frame into the subframe of n+alpha (alpha is a positive integer), and 
left mutually the luminosity of the gradation of at least 2 (n-1). 

[Claim 2] Each subframe is gradation 2n-1. The frame duty drive method of the claim 1 which is 
a dark luminosity and is set as a mutually different luminosity. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the frame duty drive method applied to the 

display device which has bistability nature. 

[0002] 

[A Prior art and the background of invention] Flat-surface type display devices which have a 
high-speed switching characteristic and bistability nature (memory nature), such as a 
ferroelectric liquid crystal and SBIND, are well-known. In this kind of thing, after resetting all the 
pixels on this scanning electrode compulsorily implicitly (or Ming) by the reset signal added to a 
scanning electrode, while adding the selection signal to this scanning electrode, the pixel which 
this selection signal and signal electrode intersect is written in Ming (or dark) by adding the 
write-in signal of Ming (or dark) to the signal electrode (display electrode) to a predetermined 
pixel. 

[0003] In such a display device, since each pixel is written only in Ming or dark, it is performing 
the halftone display comparatively (duty ratio) the time of the Ming or dark. Drawing 3 is principle 
explanatory drawing of the multi-gradation display by the well-known frame duty drive method. 
[0004] This drawing explains 24 gradation (=16) displays, a horizontal axis shows time progress 
and the left end numbers 0-15 show gradation. F shows a frame and one frame F is four more 
subframes F1 t F2, F3 f and F4. A division-into-equal-parts rate is carried out each — subframe 
F1 -F4 It corresponds to the gradation of 20 = 1, 21 = 2, 22 = 4, and 23 = 8, respectively. 
Namely, L level shows the time of dark and, as for the square wave shown for every ****** 
gradation, H level shows the time of Ming, respectively. 

[0005] and the gradation 0-15 — each — subframe F1 -F4 It is obtained by combining. For 
example, gradation 1 is the subframe F1 of 20 = 1. Gradation 5 is a subframe F3. F1 By 
combination, gradation 9 is a subframe F4. F1 It is obtained with combination. 
[0006] 

[Description of the Prior Art] Setting to this conventional drive method, gradation 1, 2, 4, and 8 
etc. is one subframe F1 -F4. It is displayed. For this reason, compared with the case where two 
or more subframes are combined like other gradation, a flicker becomes easy to be conspicuous. 
[0007] For example, if the number of scan lines increases, the time (frame time) which this drive 
of one frame takes will become long, and drive frequency will become low. Although a flicker 
tends to be conspicuous when such, compared with gradation 4, 2, and 1, a flicker tends [ much 
more ] to be conspicuous [ as for the gradation 8 especially with a large luminosity ] also in this. 
This is because the optical blink intensity of low frequency, i.e., the intensity of a low frequency 
component, becomes high time for gradation 8 to serve as Ming since width of face is 
comparatively (duty) large. 
[0008] 

[Objects of the Invention] this invention is made in view of such a situation, and even if frame 
frequency is low, it aims at the optical blink intensity of low frequency offering the frame duty 
drive method which it can be made hard to be not to become large but conspicuous in a flicker. 
[0009] 



[Elements of the Invention] According to this invention, this purpose divides a frame into two or 
more subframes. In the frame duty drive method of performing 2n of gradation (n being positive 
integer) displays by making each subframe corresponding to a predetermined luminosity, 
respectively, and combining the aforementioned subframe One frame is divided into the subframe 
of n+alpha (alpha is a positive integer), and it is at least 2 (n-1). It is attained by the frame duty 
drive method characterized by what is displayed with the combination of two or more subframes 
which left the luminosity of gradation mutually. 
[0010] 

[Example] Drawing 1 is drawing explaining the gradation display of one example of this invention. 
In this example, as n= 4, although the gradation display of 2n =24 =16 is performed the period of 
one frame F — subframe F1 -F5 of =(n+1) 5 the division-into-equal-parts rate was carried out - 
- and — a subframe F1 — gradation 20 = 1 and F4 **** — gradation 21=2 — assigning — 
other subframes F2 and F3 and F5 It was set as the same gradation 22 = 4. 
[001 1] At this example, it is a subframe F3 with gradation 22 = 4. With gradation 8, it is a 
subframe F2. F5 It is used, here — subframe F2 F5 since it is mutually separated — the optical 
blink period of gradation 8 — about [ of frame-period F ] — it is set to one half 
[0012] Thus, since an optical blink period becomes long and blink frequency becomes low, it is 
hard coming to sense a flicker in gradation 8. If drive frequency was not raised by this 
conventional method to 55Hz when the conventional method of aforementioned drawing 3 and 
comparative experiments were conducted about gradation 8, it turns out that a flicker can be 
erased, and it can erase above 30Hz to inside **'s according to the method of this drawing 1 . 
[0013] Drawing 2 is explanatory drawing of other examples. This example displays n = 2 16 
gradation similarly. Frame F — subframe F1 -F5 of n+1=5 a division-into-equal-parts rate is 
carried out — having — each — subframe F1 -F5 It considers as gradation darker than 
gradation 2n-1 =8. Namely, subframe F1 To gradation 2, it is F2. To 1, it is F3. To 4, it is F4. To 
3, it is F5. It is set as 2, respectively. 

[0014] According to this example, gradation 8 is a subframe F3. F5 It is obtained with 
combination and four is gradationF2. F5 It is obtained. That is, it is displayed by the subframe 
from which plurality separated not only the gradation 8 but the gradation 4. Therefore, it 
becomes possible further to be hard coming to sense a flicker and to make drive frequency still 
lower than the example of aforementioned drawing 1 . 
[0015] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Explanatory drawing of one example of this invention 
[Drawing 2] Explanatory drawing of other examples of this invention 
[Drawing 3] Explanatory drawing of the conventional method 
[Description of Notations] 
F Frame period 
F1 -F5 Subframe 



[Translation done.] 



<ifl>B*HtfFA > up) <i2> & ^fj ^ $g (a) 



#^¥7-49482 

(43)&MB 7 *F (1995)2 3210 



(5i)intci. e mm^ fm&msm fi sam^am 

G0 2F 1/133 5 75 9226-2K 

5 6 0 9226-2K 

G 0 9 G 3/36 



$£«f$ *»£ 2 FD (± 4 H) 





WSPP5-212166 


(7DWHA 


000005201 










<22)fflKB 


¥lS5*P(1993)8j? 5B 










<72)«9» 


























uibb Ait <*i«) 



(54) [&m<D&m 7l/-Ara-f^Il*S 



(57) [Sftj] 

©saw mmm^&ifo7i'-2±zr3--TjmmJimz 

:fc^T> 7l/-A««flRtffi<T*il6^fflij«<0**« 
im&] l7l/-A^n + a (attIE<Z>S») <Z>it:7 

o 



r» r* f, « * » 

>,\U)|. 



m mr mrm rnrrn mm 



1 

2 _TL 



JL 



Ji_n lti n_n_ 




» n_nLn nun nun nL 

10 rTLJOJni_Jl_Jll_JX^ 
"f7LJTJ~7LJTJn^^ 

13 njTTJTJTTLnj^^ 

nrjTTUTirniJTL^^ 




42\ fua31t77 l/-AM^:^ia^T2 n (n 
ffifctS^Tv 171/- A£n + a (att]E<3DfflR) CD* 

mi<oy i/— A5r j-— ^-r Eiteffio 

[0 0 0 1] 
[0 0 0 2] 

B I ND^^IiS^W^AW^^o 

(D^mm±<D±mm^m (status) tasawtu-fe 
m^coiii^t^-r (^mffi) izw 

[0 0 0 3] ^©ctd^a^^^^-ettSBBRttra* 

-a (5*0.— Jt) £J:oT4 3 P^If§^^£fToTU£o 
13 3 7 U - A:r:x *f cfc 3 ^pglS 

[0004] CCD0&24 (=i 6) mi^&Hvrr 

1 5#pgtH£7^LTM3o F(i7P-A^U 1 ^><E> 
7 1/- AFtt£6£4ffi<D1t:771y — AFj , F 2 x F 

3 x F 4 lC»^l!|^nSo M/7l/-AFj ~F 4 
fcfcs *ft*n2° = 1, 2 1 =2, 2 2 =4. 2 3 =8 

[0 0 0 5] ^LT|ig!30~l 5J4W77 1/-AF! 

20 = l^it^^v-AFi pgn s&yyyu 

-AF 3 fcF! fcCDfi^frfccfctK BBB9fcfr»'7 r 7l/- 
AF 4 t.Fi fcOJ|fl'&*t:ct»3»e>*X*o 
[0 0 0 6] 

pgtSlx 2, 4, 83&4Tttl06D*>^71/— AFj — F 

4 fdVZ'^k^tlZo Z.<Dtc&bi&<Dmm<D &olzmM<D 



(2) Si¥7-4 94 8 2 

2 

*77U-A£*l^i*£^£lt'Vt7 U y 

g<ft£o 

[0 0 0 7] «A«*SE^>T </dl^i:^0l7 

a. Pits 4 x 2, i, wt^r— Ji7u^**sai£-6S 

[0 0 0 8] 

^^^T^^>71/-A^^--^^I^^^^-r^CI 
[0 0 0 9] 

«»CD*^7U — AtdSilU M77l/-A^fW 
20 tim^©WS$Kl*f|i6*^ Hu3B*^7 1/-A^ffl^r-a- 
^^i:iaot2 n (nttlECDSHR) »lMla*ftfT3 7 
I/— A5^— ^ggite^t^UT, 1 7l/-A^n + 
a (att]ECD3B») ©^^7 V— AJc^ffJU 'J>< fc* 

2<n-D <Dmm<DW%z&^izmnfcm.m<DV-7y\s 

^ — ^ * iBitoeifi£ £ 0 ft* . 
[0 0 10] 

[^se^j] ei i »*»M©-^«©iBii»s*8iW'r 

^ItS^o COlSSfiflTCBU n = 4£LT. 2 n =2 

30 4 = i G<Dmmm^ffo(Diz, i7u— afcdebbs 

(n+1) = 5 CDtyyy AFj — F 5 £$g«#Jl, 
fc, f It^lz-AFittt PglH2 0 = K F 4 
=2&m*)^-Cs ffiC0^77l/-AF2s' 

[0 0 11] ^©|gffi^JT'id;PgHil2 2 =4T-(i*77l/ 
-AF 3 ^ P§l^8T*»1ty r 7l/-AF 2 hF 5 h^ffi 

nrv^*6»iH8©*jad^a!tt7u— AjasHFow 

l/2£fc£o 

40 [0012]C^J;a tzmm 8 T-tt*jS«BI»!*sfi < ft 
^>o Pgill8tr^^TSfiSBia3^^^hJt^^^tT 

o fc 4: c 5x c ©«e*sst?Ht 5 5 h z £T*mmmmk 
b^ dcomia)^ffi(Cctn«3 oh z^-cjH-rcfca* 

[0 0 13] 0 2(iftb<^*SE^^ElT*$)^o 

7l/-AF(in+l = 50it77l/-AF 1 —F 5 
50 fl«|*tU §1t7 r 7 1/-AF 1 -F 5 ttlWB2 n - 1 =8 



(3) 



*SIB¥7 -4 9 4 8 2 



mi2^ F 2 ttlK. F 3 &41C. F 4 t4 3fc, F 5 

[0014] ^©wiswicjinii, mm8&V77\s- 

AF 3 £F 5 CDjH^tlJtDW^nx PgSa4&F 2 tF 
5 J: 1-&*3%Bai8*WT?ft<BH4* 

[0 0 15] d6E)J:-3^7U y*tf*<5ScSBa*ffl» 10 

A(Dm^\zT Z> <t -5 fcfrtf-:/:? lx — AGO 

[0 0 16] ft*5— »^7U y**iE«*#S*i£i:b 

(Tvtta*o>f>^-i/^©-i) yWA^nrt^ 



[0 0 17] 

0l^:n+a (attiECDfift) ©it:/? U-A£#SJ 
[0018] Z(Dm^±xcovyyu—Af ( t2 n - 1 J: 

«UfcI< (»*3@2) o 

[Ei i ] *mm-mm\<Dmm 
[si 2] *m&&m<D$mm<Dmm 

im 3 ] t£*©»i6©»Wia 

f 7i/-AjgsB 

Fj — F 5 V-771/— A 



[si] 



[02] 



F. F, F B F« F 



mm nun rnrrn mm 



3 

□ [ 



3\ n □ □ cmzzD □ □ czhzzd 



i 

2 _ 



JL 



JL 



JL 



JL 



ji_n n n (i_n__iL 



ji_ 



_rui ruL 

« _nn ru~L_nn nn_ 

^ _TlTULJinji_jinJLJirLJL 



• n ttlti run run til 

i orn_jn_rTLJiJT_jnj~Ti_n_ 

11 rri-jniJ~n_JiijnT_JiiJiLJ^ 

12 riJTijnjTij~iJTijn_m_ 

'^nJTlJnJTljnjTTJTJTlL 

^n\rr\rnrr\si\rrLn\rrL. 
» (TimiJTirniJiiJTTJi^ 



1 


n 




n 




n 


2 




n 




n 




3 


- -..n 


n 


n 


n 


n 


4 n 


n 




n 


n 


n 


s n 




n rn 




n i— i 




6 p 




n rn 


i 


n rn 






i nrLnu — n n_nj lt 



(4) 



^m^7 -4 9 4 8 2 



[03] 



JJ Q 0 



f F.tf.f 



F, 



1 1 

n a o ma □ o cm 



JL 



J1_L 



J1_JL 




is i — n_n_n_j tltljlj — tljljlj — n_ 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



